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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _________2.1, 2.3, 2.9, 2.10, 2.11, 3.3_____________________________

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _________2.9, 2.10__________________

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr. Santosh K. Yadav: This method can help answering key questions in the field of cardiovascular disease and regenerative therapy, such as cardiac stem cells therapy in heart failure. [1-MED]
1.1.1. Interview style: Dr. Yadav saying the above 
1.2. Dr. Santosh k. Yadav: The main advantage of this technique is that it is cost effective with high yield in short period of time.   [1-MED]
1.2.1. Interview style: Dr. Yadav saying the above 

Protocol Interview Statements:
2.9.A. Dr. Santosh K. Yadav: It is critical to add filtrate over polysucrose and sodium diatrizoate solution slowly without mixing by tilting the tube at 45 degree and against the wall of tube. Do not add polysucrose and sodium diatrizoate solution over filtrate. [1-MED]  Editor: This statement should come after Step 2.9.2.

2.9.A.1. Dr. Yadav saying the above
2.10.A. Dr. Santosh K. Yadav: It is critical to put the gradient solution very carefully without disturbance in centrifuge. Put the acceleration/deceleration of centrifuge machine at lowest speed, such as 1 or 0. [1-MED] Editor: This statement should come after Step 2.10.2.

2.10.A.1. Dr. Yadav saying the above
Authors: I removed the introduction to the demonstrator, because it is only to introduce an author who hasn’t spoken before. Also, we suggest that sever people speak interview statements.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions. Your help here would be appreciated. Your statements are within our length restrictions, so no edits are needed. But we suggest that more authors speak the interview statements. Thanks.
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. The housing, anesthesia, and sacrifice of mice were performed following the approved IACUC protocol of the University of Nebraska Medical Center.
Protocol: (read by voice talent at JoVE)
2. Isolation of Cardiac Stem Cells (CSCs)
2.1. Start this experiment by preparing all the necessary materials, instruments and isolation buffers in a sterilized condition as described in the protocol. [1-MED-TXT]
2.1.1. Establishing shot: Talent with instruments on the bench in front, placing the buffers on ice. TEXT: Store buffers on ice.
2.2. After removing the skin from the abdomen of a euthanized mouse, cut the ribcage inside the sterile hood to open the thoracic cavity. [1-CU-TXT] Expose the heart and then remove the blood near the heart using a 1 mL syringe. [2-CU] To remove any blood near the heart wash the surrounding area with ice-cold PBS. [3-CU] 
2.2.1. Talent cutting the ribcage. TEXT: Maintain sterile conditions.
2.2.2. Talent exposing the heart and removing blood.

2.2.3. Talent washing with PBS.
2.3. Using surgical scissors and tweezers to dissect the heart. [1-CU] Place it in a 100-mm Petri dish containing 10 mL ice-cold PBS. [2-CU] Use curved shank forceps to palpitate the heart and remove the residual blood inside the heart. [3-CU]
2.3.1. Talent cutting the heart out.

2.3.2. Placing the heart into the Petri dish.

2.3.3. Talent palpitating the heart and then removing blood.

2.4. Transfer 4 to 5 isolated hearts to a 100-mm Petri dish containing 10 mL of ice-cold Ham’s balanced salt solution. [1-CU-TXT] Palpate the hearts again to wash them and to remove any residual blood inside the heart. [2-CU] To ensure the complete removal of the blood change the HBSS solution after each wash. [3-MED]
2.4.1. Talent transferring the hearts. Editor: show this text when the VO says “Ham’s balanced salt solution“. TEXT: Ham’s balanced salt solution = HBSS
2.4.2. Washing the hearts.

2.4.3. Changing HBSS.

2.5. Hold each heart with a pair of forceps and use a surgical blade to cut each heart into 2- to 4-mm pieces in a 100-mm Petri dish containing 5 - 7 mL of HBSS. [1-ECU] Frequently change the solution to ensure complete blood removal. [2-CU] Finally, mince the hearts in the HBSS solution. [3-ECU] 
2.5.1. Talent holding the heart and cutting it into pieces in the Petri dish.

2.5.2. Talent changing the solution.
2.5.3. Talent mincing the heart.

2.6. Centrifuge the minced hearts placed in a 50 mL conical tube at 500 x g at 4 (C for 5 minutes… [1-MED] and then discard the supernatant. [2-CU] Add 5 to 6 mL 0.2% collagenase II (pronounce collagen-aze-2) solution to the pellet to digest the tissue. [3-CU-TXT] 
2.6.1. Talent placing the tube in the centrifuge, closes the lid and starts the run.

2.6.2. Talent discarding the supernatant.

2.6.3. Talent adding collagenase. TEXT: Collagenase II volume = 1.5-2 x pellet volume

2.7. Resuspend the pellet thoroughly by rocking the tube on a shaker at 75 x g at 37 (C for 45 to 60 minutes. [1-MED] Every 20 to 30 minutes shake the tube vigorously by hand to enhance the lysis. [2-CU] To triturate the lysed tissue mix use a 1-mL pipette tip to dissociate the tissue lump into the single-cell suspension. [3-CU]
2.7.1. Talent placing the tube on the shaker. 

2.7.2. Talent shaking the tube by hand.

2.7.3. Talent dissociating the lump by pipette. 

2.8. To stop the enzymatic lysis of the tissue, add 2 – 3 times as much commercially available CSC maintenance medium as the volume of the lysed tissue. [1-CU] Pass the digested cell suspension through a 100-micrometer cell strainer placed on a 50 mL conical tube to remove any undigested tissue pieces. [2-CU] 
2.8.1. Talent adding the medium to the tissue.

2.8.2. Talent filtering the suspension.

2.9. To separate the cells through density gradient centrifugation, add 37 (C-pre-warmed polysucrose and sodium diatrizoate (pronounce So di um Dia tri zo ate) solution to a 50-mL conical tube [1-CU]. Then gently and slowly add an equal volume of filtrate over the solution avoiding any mixing of the two solutions. [2-ECU] 
2.9.1. Talent adding the solution to a tube.

2.9.2. Talent adding the filtrate to the solution.

2.10. Place the tube very slowly in a swing bucket centrifuge making sure not to disturb the solutions. [1-MED] Centrifuge at 500 x g for 20 min at room temperature set at a lower acceleration and deceleration speed to avoid mixing the two solutions and for proper separation of the cardiac stem cells. [2-MED-TXT]
2.10.1. Talent slowly placing the tube in the centrifuge.

2.10.2. Talent closing the lid and starting the run. Editors: Show this text when the VO says cardiac stem cells. TEXT: CSCs
2.11. Use a 1-mL pipette to transfer the buffy coat containing the CSCs, along with extra solution from the upper layer to a 15-mL sterilized tube. [1-ECU] Add an equal volume of CSC maintenance medium and mix it properly to neutralize the residual polysucrose and sodium diatrizoate solution. [2-CU] 
2.11.1. Talent transferring the buffy coat to a new tube.
2.11.2. Talent adding the medium and starts mixing.

2.12. Centrifuge this suspension at 500 x g for 5 min at 4 °C. [1-MED] Discard the supernatant and resuspend the pellet in 7 - 10 mL of incomplete DMEM medium. [2-CU] Centrifuge at 500 x g for 5 min at 4 °C to get rid of any residual polysucrose and sodium diatrizoate solution. [3-MED] 
2.12.1. Talent placing the tube in the centrifuge and starts the run.

2.12.2. Talent removing the supernatant and starts adding the medium.

2.12.3. Placing the tube in the centrifuge and starts the run.

2.13. After removing the supernatant resuspend the pellet containing purified CSCs in 1 mL CSC maintenance medium and then count the cells. [1-CU]
2.13.1. Talent resuspending the pellet.
2.14. Seed the CSCs in a 6-well culture plate coated with a 0.02% gelatin solution containing 0.5% fibronectin [1-CU] and add 2 mL of complete maintenance medium. [2-CU] Grow the cells at 37 °C in 5% CO2. [3-MED] 
2.14.1. Talent seeding the cells 
2.14.2. Talent adding the medium.

2.14.3. Talent placing the cells in the incubator.

2.15. When the CSC culture reaches confluency, transfer the cells to a new gelatin and fibronectin-coated plate as described in the text protocol. [1-MED] Culture these transferred P0 (pronounce P-zero) CSCs in complete CSC maintenance medium at 37 °C in a 5% CO2 incubator until confluent. [2-MED]

2.15.1. Talent starts with the cell detachment.

2.15.2. Talent placing the new plate in the incubator.

2.16. Repeat the cell transfer to a new plate to make P1 CSCs, which can be used for further experiments. [1-MED] To maintain the CSC culture at its initial stage seed the cells further as described in the text protocol. [2-MED]

2.16.1. Talent starts with the cell detachment in P0 plate.

2.16.2. Talent preparing for further seeding with the plates in the hood in front.
3. Characterization of Cardiac Stem Cells
3.1. To characterize the cultured cells, place the CSC-containing plate on the objective of a fluorescent microscope. [1-MED] Use 10X magnification to focus the cells. [2-MED] 
3.1.1. Talent placing the plate under the microscope.

3.1.2. Talent adjusting the objective to 10X
3.2. To observe the cells, use phase-contrast aperture and increase the magnification to 20X by changing the objective lens [1-MED] and then image the CSCs. [2-LM]
3.2.1. Talent adjusting the objective to 20X

3.2.2. Figure 1
3.3. After performing the immunostaining place the culture plate under the fluorescence microscope. [1-MED] Focus the cells at different magnifications [2-MED] and observe the cells under phase-contrast and different excitation filters and save the images. [3-LM]
3.3.1. Talent placing the plate under the microscope

3.3.2. Talent adjusting the objective and observes the cells.

3.3.3. Figure 2
4. Differentiation of Cardiac Stem Cells into Cardiomyocytes 
4.1. For cell differentiation grow the CSCs in a 6-well plate with 200 µL of 37 °C-prewarmed CSC maintenance medium. [1-MED-TXT] 
4.1.1. Talent places the cells into the incubator. TEXT: 500,000 CSCs
4.2. When the cells reach 80-95% confluency replace the maintenance medium with 2 mL 37 °C-prewarmed cardiomyocytes differentiation medium. [1-CU] Incubate at 37 °C in a 5% CO2 for up to 2 to 3 weeks. [2-MED]
4.2.1. Talent removes the old medium from the last well and starts adding new medium. Labels in shot if possible.

4.2.2. Placing the plate in the incubator.
4.3. Change the differentiation medium every 2 to 3 days. [1-CU] During the medium change observe the cell morphology under a microscope to ensure the good culture conditions. [2-MED] After 12 days image the cells for differentiation markers following a standard immunostaining protocol. [3-LM]
4.3.1. Talent changing the medium.

4.3.2. Talent placing the plate under the microscope.

4.3.3. Figure 4.
5. Results:  Successful Isolation of the CSCs and Their Differentiation Toward Cardiomyocytes
5.1. Two to three-days-cultured CSCs show a spindle shape morphology when observed under a phase-contrast microscope. After seven days of culture they show a change in morphology becoming elongated. [1-LM]
5.1.1. Figure 1 Video editor: Emphasize A1 and A2 when the VO says “Two”, and B1 and B2 when they say “three-days-cultured” and then A2 and B2 when they say the rest of the first sentence. Emphasize C1 and C2 for the second sentence.
5.2. After immunostaining for markers of pluripotency CSCs show expression of OCT4 (Okt- four), SOX2 (Soks- two), and Nanog (Nai Nog). Furthermore, CSCs proliferate in culture medium and express the proliferation marker Ki-67 (K I sixty seven). [1-LM] 
5.2.1. Figure 2 Video editor: Emphasize A1 and A2 when the VO says “OCT4”, then B1 and B2 when they say “SOX2” and C1 and C2 when they say “Nanog”, and D1 and D2 when they say “express the proliferation marker Ki-67”.
5.3. To characterize the cardiac origin of CSCs, expression of cardiac markers was examined, and the cells showed to be positive for cardiac markers: Sca-1 (S ka- one), NKX2-5 (N K X- two point five), and GATA4 (Ga ta- four). [1-LM] 
5.3.1. Figure 3 Video editor: Emphasize A1 and A2 when the VO says “Sca-1”, then B1 and B2 when they say “NKX2-5” and C1 and C2 when they say “GATA4”.
5.4. After culturing in cardiomyocyte differentiation medium for 12 days, differentiated CSCs show expression of cardiomyocyte markers actinin and troponin I.
5.4.1. Figure 4 Video editor: Emphasize A.c and A.d when the VO says “actinin”, then B.c and B.d when they say “troponin I”
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors will ensure that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Author comment:

* For result section, please, choose Figure1 (A2, B2 and C2- 40X image), Figure2 (A2, C2, D2- 40X image), Figure3 (A2, B2 and C2- 40C image), figure4 (Ad and Bd ) to narrate the figures.  
6. Conclusion (said by authors on camera)
6.1. Dr. Santosh K. Yadav: While attempting this procedure, it’s important to remember [1-MED] to not allow mixing of the gradient solution and the filtrate. [2] It is also important to set the acceleration and deceleration at lowest speed. [3] To avoid contamination, it is recommended to perform all cell isolation process inside a Biosafety cabinet.  [4-MED]
6.1.1. Interview style: Dr. Yadav saying the above 
6.1.2. Use 2.9.1. and 2.9.2.

6.1.3. Use 2.10.1 and 2.10.2
6.1.4. Interview style: Dr. Yadav saying the above
6.2. Dr. Santosh K. Yadav: Following this procedure, other methods like magnetic bead-based separation or flow cytometry-based cell sorting methods can be performed in order to answer additional questions, such as how to enrich the homogeneous population of cardiac stem cells, characterization of cardiac stem cells specific markers and their differentiation towards cardiomyocytes. [1-MED]
6.2.1. Interview style: Dr. Yadav saying the above 
6.3. Dr. Santosh K. Yadav: After its development, this technique will pave the way for researchers in the field of cardiovascular disease to obtain high yield of cardiac stem cells from mouse heart, which could be important for regenerative therapy in ischemic heart failure. [1-MED]
6.3.1. Interview style: Dr. Yadav saying the above 

6.4. Dr. Santosh K. Yadav: Don't forget that working with mice, surgical blade, bleach and DMSO can be hazardous and precautions such as using PPE should always be taken while performing this procedure.   [1-MED]
6.4.1. Interview style: Dr. Yadav saying the above 
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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